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(57 ) Abstract; A JNK inhibitor which contains as an active 
ingredient either an indazole derivative represented by the 
formula (I): (I) [wherein represents (un)substituted aryl, 
etc.; and represents hydrogen, NR^R'* (wherein R^ and 
R"* are the same or difiFerent and each represents hydrogen, 
(un)substituted lower alkanoyl, etc.), carboxy, lower alkenyl, 
etc.] or a pharmacologically acceptable salt of the derivative. 
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JNK (c-Jun N5^^-^ — if : c-Jun N-terrainal Kinase) (i , MM^iW.-^ 

M^^&^-a : Tumour Necrosis Factor- a ) ^ IL-1 {>f:y^^a^e^ 
>-l :- Interleukin-1) ^(D-^^ h ^ \^ ^ ^ X ^^it ^ fl ^ AP-1 (T 
^ X ^' — -:7"p -r-r >-l : Activator Protein-l) ^^H^^-Cfc-S 

SPC12^lia<^T7K v'^^^ir 7 5 KSr^ Li^TaK h - i^x^ T* JNK;$s 

tL-CV^5 [ B 2|s:EI^56#, 1779H (1998^) ; >^ — ^ /L- • . ^ 

;r P v';;(7/U . 5: ^ y — (journal of Biological Chemistry) ^ 273 
3756M (1998#) ] „ 
mft. JNKt:if*JNKU JNK2, JNK3(^) 3 ® <Z) 1^- ^ iJ^ T'^OS #:jSEi- 6 CI i: ;JS 
^ b^Tfc !9 , JNK3(D y y ^ ^-v^>;^^::j3V^T. J; 

(Nature) . 389#. 865M (1997^) ] „ tig o T . JNKPfl » ^Ij M 
(W000/35906h WOOO/35909, WOOO/35921^) „ 

2-32059-^. WOOl/53268. W002/10137^) „ ^ 1^ T'W002/10137HE«t O -fb 
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P ^ ^/u£{i^O^>--e'^^_hT-^7^=yU£ (-CH=CH-) i:*S#L. 2-;^ 

=^/u±(Dm:i^mQ'\ Q'^is ^V^Q^ntm-^ tenets: -oX ^ tR^J!^^. y^a 

71^=1 - h p , -hoy, ;(;/U/i?:Sr V. ;^^i!ci~60igj^r/i-=i ^ 

^^fJfVif.:^;^, NR^'^R^^ (^tfi^ R"*3 J: tJ«R«tt tfilB R"'*^ <t R" <t |^ ^ "C $> 
5) * fc:fiO(CH2)„,NR"^R<'>i (^"^J. ndfi l'-6<^ig|^T' ^5 . R"^j3 J: t>*R"' 

{C:/^ oT-0(CR="'R^'')0- (^4., *iiS<7) 2 0(^^^J!g^(l:7 a.z^/PS±<7) 
W001/53268^C*5V^T{*. ^ flS 5^ ffil ffi W -5 i<; (IV) 
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(IV) 



woo2/lOl37^c*3v^T^*. JNKI^asM^*^ w-rs^ (v) 




H 

(V) 



[^^•. R"'WiCH=CH-R"' (sC't'. R"'«e*^$nTV>T J: V^ Z JJ -yU, g 
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*) S o 

^mmi^. &.r(D (d ~ (22) i^m-r^o 
( 1 ) ^ (I) 



a ) tK^J!^^. 

c ) :ti/U7^^i^, 

d) CONR'*R^* (^tf.^ R"*5j:0«R^n*|^-*fc«M^^oT. tK^II^^. «. 
4^' ^ ^ -f- ) ^ 

0.'^t LT^Wi-SjNK (c-JunN^^-t- ^-^ : c-Jun N-terminal Kinase) 




H 

(I) 
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(2) ^ (II) 

H 

(11) 

a) NR^'R" (^tf. R^'"*? J:t;«R"fil^-*fcfi^/^oT> tK^JI^. 
t> U < tt^®Jfe(75<£0Tyi^;<7 y /i'. Sift b < fi#^ffii^(7)T a 

b) ;(7 /l^ V- , 

c) C0NR'"^R^^ (sCf. R'^^s J;t>*R^^{il^-:^fc«m^.eoT. TKl^i^^^fc: 

(3) m (1) «iBm<7)-f fctt^<Diia6t)t-fiF^ $ 
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-en (3) mtim(Dm^mmi^^mmmmo 

(5) m (1) ^^^<D^ i^^y^^^umm^-Mfcn^(Dmm^icnm^ 

(6) m (2) mum(D^ :y^y^7i.mm^i^rcit^(Dmm6^icwfm^ 

(6) mts.m(Dm^mmikmmmmmo 

(8) m (2) murncD^ i^^y^-/ummi^^fn-i^(Dmm&^izm'm^ 

(9) m (2) ^^m(D4 :^^y—^ummi^^fcii^(D'mM^iz$if^^ 

(10) m (2) «IB«<o-i' :/i/y-/vi|#fl=*ytf*^(0|^S6<?tcfFS 

(1 1) m (1) mmm(D^ :^yyr-jummi^-£tci:x^<Dmm^izt^m 
(1 2) B (1) mmm(D^ >^>^--,ummi^^f^n^<Dmm^izw^ 

(1 3) M (1) ^td.m(04 i^yy-/ummi^^tii'i^(Dmm^{^t'^m 

(14) m (2) «fa^(^^ 

(15) ^ (2) mmm<D^ :^yy,^jummi^-^tzi:x^(Dmm&^izvfm 
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(16) m (2) ^mm<D^ i^^y^/}^mmi^^fcn^(Dmm^KVFm 

(1 7) jNKPi#^j(oi5iit<7?fci?)om (1) mmm<D^ 

(1 8) m^m^i^mm(Dmm:i3xux^fcii^\^m(Dmm(Dfci^(Dm 

(2 0) jMmmm(Dmm(Dfz.i^(Dm (2) ^laSfD^ 

(2) mmmco-c ^ y - ^i^mmi^^ fzit^ (omm^iz^m ^ tL ?> ^(o 

(2 2)^tt««fl»SS<^)f&i^i3 J;Df/'*yS:(i^g5jgpi(Oi^atoyti?)(?5^( 2) 

ijxT. ^ (I) x^m^ti^it-^i^^it^m (I) iv^5o 

Yk^i^ O V^ T t> P ^ T' S „ 

/KDT/l'^/ug|5 5)-fi>'0^Jx.fi^mi^l~8<^ii:^^fc«i»-ll^:l^OT7U^/u, 
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X. t' P y i;? = /i^ , y v^z^/u, 1,2-v^tKDey 

zfc y ^ :/ y ;^dr-t^y y v^:^^ y ^ -7=- h 7 t 

^HS* ^cfiM;t*^ 7 y /w, ^31 = /^, fc'ny/u, t'yv?/u, -C^yy 
y/u. f^yy/i^^ hyryy^w, ^ryy^i^, ;^=3r-y->^ y :t^^ 
•i^'ryy/i^, t'y^-v^^yu, 'i'>'Ky/^. -^-^y^^/u^ -^^y-r^iS^^/ 
y/i-. ^i^y;?^=3r•y-^y/^, ^^j^yyyi-, ^>x;^^1^^y /i^, 

-<^^y^Tyy/u. ^^j^/yyu^ ^y^yy/u, =3r'^yy^7u. f^i;^^ 

^■r n T n /utcibMt5-^v" p T y -yi^gPrJ^fi, -^i ;t :7 y , 
- /w, f P y /i^, y v^/u, >r 5 y y ^ f ^ :/ y . h y t y y /i^ . 
^ryy/i-. ^^Sr-y-yy/i-, ^=^r-y- v^r y y /i-. t°y5:v?^yi., -ok 
y ^'i^. ^-^'y^yu, ^i^y^ ^ i5^y y ^>y;r:3e-y-y y yv^, ^i^y 
^^ryy/w. =¥/y/u, -ry^^ryy/^, =ar:^yy^yu. t-^v^^yu^oD 
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a ) t K O =3?^ 

b) i&mT/\^=i^iy 
c ) y . 

e) <&j^T/^=' ^ v';«7>'U^ — /l^, 

f ) NR^R' L^^. R'*5 J:T>*R««lRl-*fcttm?^jJo-C. tK^J!^^. t/cfi 

g ) coNRO^R'n ^ ^ s R***5 J; tJ«R«*fi ^ ^' tt 95 IS R"*? J: t/^R" i: 1^ a T? ^ ) . 
h) gt^ry— /I- (^Mi^T y — /u{j:*3tt SffiifeSfi. yi^ ^J? * ^ 

j ) 7^ D T CI ^ ^ 

k) T }) ^/i^:^J\^7t^ 
;ds {f n S „ 

W!fe,(D^m.T jv^=i ji^7^=^ju<DT /i^^ /i^u^ tm^-a>^o ry — 

= y / . f^^^yU;fc y / ^ t'7:/yi^ — i^^V ^^y^ il' 

/i-mxh^) > t°ny/u, -f^-Ky/u. y ^ ^ K y r y 
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a) mw^h\^<i-i$^mm<Di^mTji-=2^i^, 

b ) ^ , 

d) NR'«R" (^4,^ R^"*? j;o«R''i4i^-^:fe«s^^oT. Tkmm'F. mm 

e) CONR^«*R"* {^^^ R'°**5 J;t>*R"*f*^tt^*nB«lBR»»*5 J:t>*R'^i: l^ar- 

g ) :^ y . 
h) 

L/cbO^^-To ©^iSjgiryu^/uis J;afgife(gigiT/^=i ^v'tcibM-tS 

m.. -^i^^'^mm.. :7'7ju^m.. m^mm.. ^^^^mm.. tt. 

T =^ J^^^h \tT y =^ — ^ ^ T V y y J- jvT =- ^ 
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:7 3. /V T 7 = >- ^ # AO ^ ;6$ b 6 o 

^{zit^!^ (II) .(om^mi^^-o^^^xmrn-r 

^iis. ^ri^mm<DRjt>j:u. mmi^. mmi^^if ^ue^ ac. ph. bz 

fi-^tt-^'tt^ ^/u. T-fe^/u, :7ai=/w, -<vy-r /^Srlc5fe-t-5o 

Zfyf^ ■ ^ • :t—:ff=- y • v';^ (Protective Groups in Organic 

Synthesis) , ^ ^} — (T. W. Greene) v'3>'-l7-l'y— -T^K- 

f-VX • ^2/3 — 7Kl/-f7^5/ K (John Wiley & Sons Inc. ) (1981^) ] 



^ =- y • 5: ^ h y — (J. Org. Chem. ) , 52#. 19M (1987^) ; 
•Ty" ^ T > ' V>^—-r/V' ' ^ ^ ^ h y — (Can. J. Chem. ) , 51#, 

792H (1973¥) ] bnS^k-a-ife (A) b . TIE XM J: o 




R' 



,6 



P*Ph3-X- 



+ OHC 




H 

(H) 



H 

(A) 



(B) 
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1 

(A) ^ ^ / — yl^, ^ ^ y — yU, X h ^ t K CI 7 7 >^ N, N- 

T. -(k-^^/ (B) ^^iSc^^S ;i <b {ci: t) . it^m (II) ^ # -5 <i: ;d5 X' 

V ^ j^^-b^m\^^hfi^o it^m (A) {^^LT, it^m (b) ^^xj^m.^ 

t>fl. l~72^rBlT'i^T1-'5. 
i^jtfe 2 

'fl:-a'*^(lI)(D9 t,,RS^fcfiR«g|5 5>l^#^(D'^fiS^W-t-'5>fk'g'!^(IIb) 
^itm 1 ^ fc{l^^<7);^i^ (^J;t{^. 2-32059-^) trSpCT# 

a J: o -C t> Mit-r S :i # 5 o 

TfBOXm 2 - 1 ~ 2 - 8 ^c*3V^T^b'^#^ (lib) ^<t^-t-:^T 
©'fb^ife;dHk^i^ (II) <^f5ia(c^*ttS4?ttT-{i/iv>:0i\ 
-^i^ (lib) <b *i-o * fc. Ttfit^xa 2 - 1 ~ 2 - 8 {c::fc'^^T'^b-^i^ (c) 
<b«IS$;}xfc^h^^T'^oT t>. -fk^J^ (II) ^ * -5 ^ -5 o 




(^f . R^''*5i;rJ«R"{i-^H^*nTtao^Xa2 - 1 ~ 2 - 8 T 

^ai-^S^r^-To fcfcb. TIE<^#xm 2 - 1 ~ 2 - 8 T'#{c^a<D 



12 



wo 2004/050088 ^ ^/JP2003/015481 

T.n 2-1 

o jj? ^ tfH tfeS ^ ^ ) 

(C) ^TKf . * ^cfiTK i: p« iS' y -yu, y ^^^^ h ^ t K 

^#«T. MTi^^Mi^H-r:! ti^iX'O . it^m (lib) zt ;d5-c# 

2-2 

(X^2 - 2 (^:}oV^■rtt. R^'fi^hP^^L. R^^fiT ^ / ^^-T) 
2-3 

[X^2 - 3 JcfcVNTfi. R^'ioiUfR'-^p ■^fi^^jJ< <t t> loft;&yU;j?^ 

R''^^nR*'\±^i^l^nmuR'''minR*'tmmxh^) ^^t^m^m 
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(3-v^y ^/i-T ^ y ;(7/U7j?^;'-r 5: h\ h y :7 c:i /I- 4n 

*;<t t>*i-t =¥v'^>>^ h y r y — N-t Kn ^->=iyN^ 5: k 

T'$)5) T'^ ^ n-S 'fk'^J^ (III) <t S^c? $-^5 w <k J; , -fti-a^i^ 
(lib) ^#6 r ,t T' # -5 o 

<b^«^ (c) icMUT. ^^^j, mi^itmiixxj^it^m (III) (i^tL 
-en 1 ~ 20 ^ 4 ^ V N e> ^^ 5 o s /t? ii ^ -2o*c - sot; r^i <^ a T' :b . 

305>Rg-'24^FBlX'ii^Ti-S„ fSi^it^H^ (III) OQ^tCiioTf*. 
Xm 2-4 

(^M-a-^jSS^tf'. hy^5^yuT$>'. t" y v':/. p-v*y ^^yuz 5 / t' y 
v=v, Tif y t'^/u t" y s;'^^, y / ^/u^k y wi^, 

y i;»/3j?y ;:^^^>#(7):^S#^£T. R^^coci i^^, n'^i^mmtmmx' 

h^) XTri^fi^it-^^ (IV) * fc« (R'^COjO (SCf". R'^'fiHulB i l^a 
-CfcS) T'TF $ n-Sib-a-tJ (V) <i: ^-iir-S * Ac v= v- ^ o 
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R''«HufBi: IWl^T'fcS) T:^ ^ ^xS^ti-^i^ (VI) <!:Sf£:$-lt'5 r i: J: 
"9. -fb^^r (lib) ^#5 :i i: :i5-ct -Sc 
^b^i^ (C) {cStLT. -fk^i^ (IV) ^ititit^^ (V) . i^-a- 

^ij. mi^itm:fs ^v^^t^m (vd {i^tL^*tvi~2o^fiffivN ^tiSc 

»i ii ^ -20°C ~ 80°C <^^<^MST'^T:btL^ 30^^ m ~ 24B# PbI T* T -5 „ 
Xa 2-5 

(Xm2 - 5 ^C*3V^Tfi. R«'«^Np y L.^ R«''fi;(7yU;j?dei^;Sr^i-) 

(c) Stt^ h 7 t Kn ^ 7 :/^<z>;^S^4'x 7Km^b:^^y!^'i^. n- 

X@ 2-6 

(Xg 2 - 6 {CfcV^Tti. R'Mi^ND y b> R«''{igmt> U < {i^g 
^ <^ l£ Si T ^ = ^ i" ) 

{L-a-^feJ (C) Sr-r h ^ k F o :7 7 1 , 4- >- ^ N, N- ^ tJn 

>?!>A, if;^ (^^'i/c^ h y /V) i> tJ' C3 o 7 ^7 A , t';^ (T-feh = 

^■^^v^^A, f"h7=¥>^ (hy:73iz^/^7js;5^p'^>') y<9 iy ^ M.^coy'^ 
9 J^MMi. io X h V y =^ /i^TtK •:7 ^ :y ^ h }) ^f'f'j^^y^y :y ^ 
h ]) (o-hy/i^) h V itert-zf'^ jv) :^ y ^ :y^<DmiiL 
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2-7 . 

(X^ 2-7 }'*5V^T{i. R*"*? ct m^'CD 0 "h'pf^i < <b t 1 0{i;}Ky^ ^ /l- 

it^m (lib) :l tTb^x-^ ^„ 

r ~ loot: <D ^ T'ff fc> tt . 55> ^ ~24B# Pb^ T-*l- T -r 5 o 

Xa 2-8 

(XS 2 - 8 ^C*5V^T{i. R«^(i4N/U ^ /UT'*> 19 . g Jfe t> L < fi ^ » 

-fL^i^ (c) ^ y — /u, y — /u, T^h^fc Kd:77V, n,n-v? 

4&S#^ETt5 b < (i^#;ST. R^CHaP^Phg • X- (^"t", Xf^i^fE ,1: I^^T' 
. R''(iSm{&aiT/KJr-/vtc*5{tSai^S^fc{i7K^J^^^-T?feS) 
^^X^<b^^ (VII) . R''CH2P(0) (0R'^)3.(^4'. R'^iiHirlBi: I^^X' 
"!) . R'n*p« ^/u*fc{i^5^yUT-$>5) r-Ti^ $ ^S>(b-^ife (VIII) 
flR^^CH=PPh3 (^"^J. R^'fiMIBi:I^^T-fc5) T'^^nS-fk-^^l (IX) i: 
r. ^ t;i J; 0 > -fk-a-*^ (lib) ^ tiAX^ ho 
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m (VII) 
10^ fiffi v^ bn-s 



(VIII) i^ti\-iit^m (IX) fii~io^», i^^fli- 



— h 7 :^ 7 — 7< ^ 3 :xX (Comprehensive Organic 

Transformations), R. C. "7 ^ V (Larock) (1989^) ] \C X. 

2 - 2 OJ^f:|-<Jr LTffl VN-S'fk'^^j (C) fi. i^TOXa 3 {C J; «9 



-^m (c) <^{si:i:±, fk:-^^ 



(E) ^iBm-rs) 



02N 




XfI3 




(E) 



X@ 3 

(E) ^ <!: 5, 

^fk-a-i^ (D) {c^Lx. ^m^*5 J;t^*i|^^£^«5~loo^»fflv^p)ttSo 
m(Dt:mm^m-t?>^t^!^/i (id r t ^ST-t s„ 

^b^ife (I) ±tS.(Oit^m (II) <^>i^it;^^£^::^^i C-c *fcfi<2f^05 
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it^m (I) iixxfit^m (II) icfij {igmttfls. ^{51^14^*:. 5ig 
it^m (I) ^fcfi^L^#j (II) (^^^^# b/cv^^^^r it^m (d 



n 1 ^ 
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26 
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OH 



19 



wo 2004/050088 








2 


Li 

n 


3 


NHAc 


4 


NHBz 


5 


NHCO(CH2)3CH3 


6 




7 


H 


8 




9 




10 


H T 


11 




12 


O 
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## 




23 




24 


o 



•:f>m(ommm. :^'rT ]) i^m-^^^^iy^ j^m<Dm^m. ^s^)\f=.JUT 
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& 5 O 

0. l~50mg/kg SrS-^-rS UV^o 

Glutathione-S-transferase (GST)-JSAPl (JNK/SAPK associated protein 
1) Sfe-a-jS' i//>->?®^E.coli-e|§;S$^, "^(D^-mmm^ Glutathione 

sepharose 4B :ij y A i:m\^^xT y ^ =^7" ^ mm \^tz^ mmms^L^ mm 

^t-^i^^^t^msomm im&tt) =99/uc|li^$t^Tv^;5] . somlo 

mm^m (^mm Sumol / imp) , J; 0. 75 /i Ci / rnL [ v -"P]-ATP, 
66 ug / mL (1.5 M mol / L) (DGST-JSAPlM"^ ^ M Rft-W^ 30X: 

GST-JSAPlgfe^i? i^xN'i^K^et^^-BryCoit^ Lfc^ y< i^ M ^ y ^ ^ - 
^ h^^ — (Packard Instruments) "e^ijgU^ :3. =^ Z7 ^ ^ ^ 
U— VGF/B\cmM ^"^ttZo TopCount-HTS (Packard Instruments) Srffl 
\,^XGST-JSA?m^^ >'y<^^^(D iy -^^Pl- ATP i!>^h(DMi: mm {i.(DJ5L t) 

^^^ftb. ^^la^i&ttsr^m Lys:o ^^iffl«fsn4«5o%^^«ttiia» 

m&(ICso)t LX.mnm^yy hSASCReleasee. 12, SAS institute. Inc) 
S:ffi^^TProbit(L)fe^C J; VWmVtLo 
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US* 



JNK3 PI 



m 



(ICso / fiM) . 



2 

6 

7 

9 

11 

12 

14 

15 

17 

18 

19 

21 

23 

24 

25 

26 



<0.5 
<0.5 
<0.5 
1.2 
0.55 
<0.5 
<0.6 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 



Sr-^tP Roswell Park Memorial Institute's Medium (RPMI) 1640i§ife 
(GIBCO BRL, Life Technologies) T*6. 0 x 10*m / ml t:: P $!i L PCI 2 
^flS polyethylene i mine "C = h Vfc 2 4 ^ /U 'f- ^ y \/ zi. (Nulge 
Nunc International # : 143982) # ^> yl^ ^ «5 0. 5 mL i* o :9-ii 
Lyto Um^'f -i y =^\Z.^m^^tLVk. 0. 5 mL01%r>^ 

jfiL^f .^^v'y ^'/x^ h 1^:7" h-^^ e^^',*? J:t;?50 ng / mL-^ !>;^nerve growth 
factor (NGF) Sr'^tpRPMI1640i#iiil^^p ;t . ^ ;(/ :3lr ^ — ^ — 

■^■^h-mY-^^%fi\^^^'Q^^ Ufc (DMSO 0. 1%) „ , 

0. 5 mLO^i^-fb-a-i^x \%^^^^. m.X:^^=^^^^) :y /T. Y \^':r ^ 
>'Sr'^i^NGFSr-^^ ?'j;V>i#JfeT- 2 S^fc}^ Qfe «t> T # ^7 /l^tco. 5 mLO± 
IEi#^<Sr^;!iP l^it^. M^-ff:^^ >' ^ ^ ^ — — -e37'C T'24B#Fb11## 

bfCo # ^>'^t-0. 2 mL(;Of^@^^b'^^<Sr^* 7'c^V^I%«J7-^JfiL 

^=-i^]) l^/:^ V UZf V-r-( v'^, NGF, *3 J;r>* I mg / mL 
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3-(4, 5-dimethyl-2-thiazolyl)-2, 5-diphenyl-2H-tetrazol ium bromide 
(MTT) ^^tfi^lfe^^iP Lfc#. mm:ff:^^l^^s^^-'$'-f^X^ 37 "C 
T'4B$Pit« bfCo 0. 6 mL. (^DMSO<lr;!J0x.. 0. 2 mL 5: 96 a. 

"^/l^^^^ ^^7"!/— h (NulgeNunc Internationa^ # : 167008) tZl 
^ ^ n I^— h y — EL3401 (BIO-TEK) T:590 nm, *J J; 

630 nraT'(D®3t^Sra!|^ Ufco # ^> ^ i: 630 nitiT* O ®^ 3t ^ 590 
nmT'<7)Pi^3t^^l^ DfcflS mmytm) ^^mL. NGFI^*^ LTV^;^^V^^>ffl 



0 6^ 





Umit-^m^fx mol / L (c 








iDiia$Effi)«i,'si$ (0/.) 


1 


63 


2 


44 


4 


64 


14 


62 



v^5 ;ds. br <i: ^Mt ± rti v> <5 ;i i: ^^-To 

^Jfe^sji (E)-3- [2-(4-^:^XT^ K f y i;':/-3— r t'^/u] 
-(E)-5-(2-;*/u/-i<^i/ t':^/u)-iH— r >'y y' — iit^m 2 3 ) 

1 

^) y 3^ =^/^^:^yt^^ t7 (502 mg, 0. 908inmol), 4-tert-::/ h :3r ;(7 
yU7|? = /UT^ y t-y i;^V-3-;<7/W7KdM^/U7=^t K (202 mg, O.9O8 mmol) 
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*3 J; t>*;^^;«7 y A (377 mg, 2. 72 ramol) J: t) . (E)-5-:/p^ 
-3-[2-(4-tert-y h ^ :?J< T ^ 7 t' y >^ 1^-3- 4 JV) t' = /u]-iH- 

:^i5^>'-/^(271 mg, 72%)^#fc„ 

'H-NMR (270 MHz, DMSO-dg) 6 ; 1. 48 (s, 9H) , 7.47 (d, J = 16.5 Hz, 
IH), 7.48 - 7.61 (m, 3H) , 7.65 (d. J = 16.5 Hz, IH). 8.34 (d, J = 
5.6 Hz, IH), 8.41 (s, IH), 8.87 (s, IH), 9.43 (brs, IH), 13.40 (brs, 
IH). 

TOF-MS (m/z) ; 415 [M+l]* 
X@ 2 

(E)-5-:;^C3 ^-3-[2-(4-tert-:/ h ^ il IVH^ :^ jVT % J \f ^ "-^l^-Z-yi 
yu) If = /l/]-lH— r >^i5^i/'-/W(271 mg. 0.651 mmoDSrT^h^t Ka7^ 
X7. 5 itiDtJl!^^ ^-fr, TKm-fb-t- h y ^> A (94 rag, 2. 3 mraol) ^ X. T ^ 
MfCTSO^rBmW^ bfc^. -78*'Cf'/^*l) n-:7'^/U y r> (1.56mol 
/L-^:3rf->'^?i^)2. 5mL(3.9mmol)^J!jPx.Tl^ia^{CT 1 FB^JH^Ii L » 
Si:&S3ElCN,N-v'7< f^^I^Tj^/UAT 5 Kd.OmL, 1 3 mmol) % ;t T 1^ M££ 

u7}N/ui^/p<^y — /^/T ^-^^ T7K=20/i/^i) tcT)|ti^-r-5 ^ <!: J: 
19 X (E)-3-[2-(4-tert-:/ h ^ ^X tJ? ^/U T ^ ^ t° y :/-3->r' /U) 

f\^'\-\^-^ — jvifs^-^jvy'yc: K(132 mg, 56%)Sr#fc„ 

'H-NMR (270 MHz, DMSO-ds) 5 ; 1.49 (s, 9H) , 7.57 (d, J = 16.5 Hz, 

IH), 7.66 (d, J = 5. 5 Hz, IH), 7.70 (d, J = 8. 7 Hz, IH), 7.78 (d. 

J = 16. 5 Hz, IH), 7. 89 (d, J = 8. 7 Hz, IH), 8. 38 (d, J = 5. 6 Hz, IH), 

8.82 (s, IH), 8.91 (s, IH), 9.44 (brs, IH), 10.07 (s, IH), 13.67 (brs, 

IH). 

3 

(E)-3-[.2-(4-tert-^ V ^ 10 )Vm =l jVT ^ J f y v^:/-3-^ jv) \f =. 
/^]-lH— r y — /^-5-;^/UjJ^'drf-/UX t K (332 mg. 0.912 mmol) h 
y 7/U;?t-pgt^(3. 77 mL, 49. Immol) ^;!JP x. T 40t: T 2 ^Wi^^X^tLo 
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mmi^yk^^m^^ lO mol / iTkmit-r h V -^^TK^^f^Tr/U;?; V <4 
±Ctiitm^mm.'i-^ :i t . (E)-3-[2-(4-r ^ y f y v>:/ 

-3— r /l^) lf-yU]-lH--r ^i5^y-/U-5-;<7y^xJ^ :^ri^/U^ h K (256 rag, ^^ft 

^H-NMR (270 MHz. DMSO-de) 5 - 6.43 (brs. 2H) , 6.61 (d. J = 5. 6- Hz, 
IH), 7.44 (d, J = 16.5 Hz, IH), 7.62 (d, J = 16. 5 Hz, IH), 7.67 (d, 
J = 8.9 Hz, IH), 7.87 (dd, J = 1. 2 Hz, 8.9 Hz, IH), 7.96 (d, J = 5.6 
Hi, IH), 8.51 (s. IH), 8.87 (s. IH), 10.08 (s, IH), 13.59 (brs, IH). 

'ikm(Dmmm4: izmcx^ (e)-3-[2-(4-t ^ y tf y ^^^--s-^^^) t-- 

/U]-1H-^ i^^S^y^/^-5-:^/^>Jfdri^/^7^t K(85 rag, 0.27raraol). hV 
^^>'l'T 5 >'(0. 374 mL, 2. 68 mmol) *5 J; t>*it >fb ^ W yt^ (0. 154 mL, 1.34 
rarool)a:«9. (E)-3-[2-(4— <:/Xr 5 K f y i> -3-^ yU) fc' yu] -ih-^ 

:y^>^ — /u-5-:fy/\^7f.^-^juv'}i k (9o mg, 92%)^#yt„ 

'H-NMR (270 MHz, DMSQ-de) 5 ; 7. 54 - 7.74 (ra. 7H) , 7.86 (d, J = 8. 6 
Hz, IH), 8.04 - 8.07 (ra, 2H) , 8.50 (d, J = 5. 6 Hz, IH). 8.72 (s, IH), 
9.16 (s, IH), 9.82 (s, IH), 10.52 (brs. IH). 13.63 (brs, IH). 
5 

i&^<Dmmm 1 4 {:imcx . (e)-3-[2-(4— <^^xr ^ Kfc°y:^>'-3-^ 

/U) t' = /U]-lH-^ >'^>y^yU-5-;^yU.;Jf:^i^y^7:r t 0. 17mraol) 

iSXXJ^ h y :7:tz^y^:^J^J;^4^^=y 7^ i^g^^tert-^ (146 rag, 0.388 
mraol),l:l3s (E)-3-[2-(4— <>'XT 5 K f y i> i/-3-< /U) If = /u] 
-(E)-5-(2-tert-:/ h ;^ >K = /Hf /l^) -IH-^ :^i5^^-/U(80 mg, ^ 
»6«J)^#fCo 

'H-NMR (270 MHz. DMSO-de) 5 - 1.51 (s. 9H) . 6.59 (d, J = 15. 8 Hz, 
IH), 7.53 -r 7.56 (m, 8H) , 8.05 - 8.08 (m, 2H), 8.48 - 8.50 (ra, 3H) , 
9.11 (s, IH), 10.48 (brs, IH). 13.36 (brs, IH) . 
6 



/l^) If = /l-]-(E)-5-(2-tert->^ h V f ^/U)-1H-^ ^ y - 
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yK78 mg, 0. 17 mmol) ^ h y 7/1^;*- n (0. 60 mL, 7. 8mmol) "C^JSi- 
S r tc: i «5 > it^!^ 2 3 (47 mg, 69%) ^#fCo 

'H-NMR (270 MHz, DMSO-dg) 6 ; 6. 60 (d, J = 16. 2 Hz, IH), 7. 55 - 7. 83 
(ra. 8H), 8.03-8.10 (m, 3H) , 8.49 (s, IH), 8.59 (d, J = 5. 9 Hz, IH), 
9.19 (s, IH), 10.70 (brs, IH), 13.46 (brs, IH). 

TOF-MS (m/z); 411 [M+l]* 
mMm2 (E)-3-[2-(4— <:/XT 5 K k' y v^>'-3— r /!/) fc^^/V']-5-(4-;(7 

1 

h V "7 3i 7jN — r> (525 mg, 1. 01 mmol)^ 4-^i^XT ^ K f y 

:/-3-;«;>rU7i?:^f-/l.-7^ t K (214 mg, 0. 946 mmol)*5 i U^m^ V ^ (392 
mg, 2. 84 mmol) ct . (E) -3- [2- (4-^ X T $ K t° y v> -3— C yU) f 
jUl-S-- o-lH-'T I^^y — /Uil96 mg, 54%)^#fc:o 

•H-NMR (270 MHz, DMSO-de) 6 J 7. 53 - 7.66 (m, 4H) , 7.72 (d, J = 9. 2 
Hz, IH), 7.74 (d, J = 16. 5 Hz, IH) , 7.86 (d, J = 16. 5 Hz, IH), 8.05 
(dt, J = 1. 6 Hz, 6. 9 Hz, 2H) , 8. 21 (dd, J = 2. 0 Hz, 9. 2 Hz, IH) , 8. 49 
(d, J = 5. 3 Hz, IH), 9.16 (s, IH), 9.21 (d, J = 2. 0 Hz, IH). 

TOF-MS (m/z); 384 [M-l]" 

xm 2 

'^^•t ?>0^m 4 izmcx . (E)-3-[2-(4-^:/XT 5 K t° y >-3->r 

/U)\f^Jl''\-5-=^ h d-lH-'f :/j5^>'>-/U(194 mg, 0.503 mmol) ^ lO^ys" 7 
i^^J>^mm (50%-^7KiS., 194 mg) #?£T. t K ^ i> >r — ^ ?0 ^ (0. 49 mL, 
10 mmol) X^imir ^ :l tli^X ^ , (E)-5-r 5: / -3-[2-(4-^ VX'T 5: K t° 
y v^>-3-^yU) t'i^/l.]-lH-^ ^>5^i/-/Kl37 mg. 77%)^#yh„ 

'H-NMR (270 MHz, DMSO-dg) 6 ; 4. 68 (brs, 2H), 6.79 (.dd, J = 2. 0 Hz, 
8.9 Hz. IH). 7.00 (brs. IH), 7.24 (d. J = 8. 9 Hz. IH), 7.38 (d, J 
= 16.7 Hz, IH), 7.48 (brs. IH). 7.52 - 7.65 (m, 4H), 8.03 (dt, J = 
1.7 Hz, 6. 6Hz, 2H), 8.43 (d, J = 5. 6 Hz, IH), 9.01 (s, IH). 10.40 
(brs. IH), 12.76 (brs, IH). 
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Jim 3 

mm(Dmmm4 izmv^x ^ (e)-5-t ^ y-3-[2-(4— <:/xr ^ Kt-y^^ 

^^-3-^71-) t'^/U^J-lH--^ V^J^y-yuClSa mg. 0. 374 mmol), hy^f^/u 
T 5: >{0.A2 mL, 3.0 mmol) *3 J; t>'i;t'fk x 37 ^ ^ / p« ^/U (446 tng, 
2. 25 mmol) J; 19 X (E) -3- [2- (4-'< :^ X T ^ K t' y V-3-^ yl^) f ^ yU] 
-5-(4-^ h ^ v';&/U7j?;:iyl.^:/XT ^ K) -IH-^ ^ -/Kl57 rag, 81%) 

TOF-MS (m/z) ; 518[M+l]* 
-JLU 4 

1 2 2 JcSp CT. (E)-3-[2-(4-^i^XT ^ K f y 

v'>-3-^ /U) f — /U]-5-(4-^ h =3{^>';&yU7}? = /U^>XT 5 K)-lH-> f^/ 
i5^y-/KlOO rag, 0. 193 mmol) «rl mol / Li^miti- ^ J^i^mW. (30 mL, 
30 mmoDT'^a-r S r <b J:: J; «9 . -ffc-^i^ 2 4 (63 mg, 65%) ^nt^, 

'H-NMR (270 MHz, DMSO-de) 6 ; 7. 38 - 7.67 (ra. 8H) , 8.00 (dd, J = 1. 7 
Hz, 7.9 Hz, 2H), 8.03 (d, J = 8. 6 Hz, 2H) , 8.08 (d, J = 8. 6 Hz. 2H). 
8.46 (d, J = 5. 6 Hz, IH), 8.52 (s, IH) , 9.10 (s, IH), 10. 42 (brs, 
IH), 10.44 (brs, IH), 13.21 (brs, IH). 

TOF-MS (m/z); 504 [M+l]* 
^Jfe^JS (E)-5-T-fe hT5 F-3-[2-(3-t' y v?yu) If = yU]-lH— < :/i5^i/ 
-/^ (^b^#» 3 ) 

it^mCiSS mg, 0.25 mmol)<S: t- y t;'^' (0. 60 mh)\Z.mm\^. «i7Kg^^ 
(0.070 mL, O.TA mmo\)^lMx.Xm.m.\Z.X lV^mm.W\^fCo 

xmmk. ma^mmi-r Y 3 ^ j^\zx^^\^^ m.mrmm^m^\^tLo m 

W.^WM ^ ^ V y y — (^dp^Jn^ua/^^ / — yi^/r:/^ — t 

7K=9/'l/l) T'*»0L. $ fe{ig^®?3i^yuiCT h y I — i^av-rs 
-fb-^^? 3 (26 mg, 38%)^#fc„ 
•H-NMR (270 MHz, DMSO-de) 6 ; 2.07 (s, 3H) , 7.37 (d, J = 16. 7 Hz, 
IH), 7.41 (dd. J = 4. 5 Hz, 7.9 Hz, IH), 7.49 (m. 2H) , 7.63 (d. J = 
16.7 Hz, IH), 8.14 (d, J = 7.9 Hz, IH), 8.37 (s, IH), 8.46 (d, J = 
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4.5 Hz. IH). 8.81 (s, IH), 9.98 (s. IH).' 13.18 (brs, IH). 
TOF-MS (m/z); 279 [M+l]* 

mmm4 (e)-5— <>xt$ K-3-[2-(3-ey -^^/u) t'-^uj-iH-^ >'yy 

— /L' iit^^ 4 ) 

-fb-^^jG (31 mg. 0. 13 mraol)=SrN-p« f^/l^t'D y K (0. 4 mL) L , 

h y ^^/UT 5.>-(0. 072 mL, 0. 52 tnmol) *5 J: tJ^lt -fl;: ;/ (0. 045 mL, 
0.39 mmol)^;?JB^-C^?a{CT 2F$Pp1Ji«^LfCo ^^t^mK^A^mx.. m 

(13 rag, 29%)^#fCo 

•H-NMR (270 MHz, DMSO-de) 6 ; 7.42 (d, J = le! 8 Hz, IH). 7.43 (m, 

IH). 7. 54 - 7.75 (m, 6H) , 8.01 (d, J = 7. 6 Hz, 2H) , 8.16 (dd, J = 

1.5 Hz, 7.9 Hz, IH), 8.47 (d, J = 4. 8 Hz, IH), 8.53 (s, IH), 8.84 
(brs, IH), 10.32 (brs, IH), 13.22 (brs, IH). 

TOF-MS (ra/z); 341 [M+1]*. 

5 {E)-h-':r^ l^r % K-3-[2-(3-t'' y h'' = /U]-iH-^ >>5^y 

-/I- {it^m 5) 

mmmA\Z'mCX. it-^mGiZO 0. 13ramol). hy^^/l-T^^ 

(0. 072 mL. 0. 52 mraol) *5 J; Umt^"^ U V /i^ (o. 046 niL, 0. 39 nfmol) J: V) , 
^^-^-^^5(14 mg, 33%)^#fco 

'H-NMR (270 MHz. DMSO-de) 5 ; 0. 91 (t. J = 7. 3 Hz. 3H) . 1.35 (m. 2H) . 
1.61 (m, 2H). 2.33 (t. J = 7.4 Hz. 2H) , 7.36 (d, J = 16.7 Hz, IH), 
7.41 (dd. J = 4. 6 Hz. 8.3 Hz, IH), 7.49 (m, 2H) , 7.63 (d, J = 16. 7 
Hz. IH), 8.14 (d, J = 8. 3 Hz, IH), 8.40 (s. IH), 8.46 (dd, J = 1. 7 
Hz, 4.6 Hz, IH), 8.81 (d, J = 1. 7 Hz, IH), 9.90 (brs. IH), 13.16 (brs, 
IH). 

TOF-MS (m/z); 321 [M+l]* 
mmm e (E)-5-(3-^ > Ky /U)Tir h T ^ K-3-[2-(3-t"y v^/^) t-^yi. 
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it^^G (30 mg, 0. 13 mmol).-r K-yU- 3 - mm (33 mg, 0. 19 mmol), 
1-t ]} 7- y-/U-7kfP#)(29 rag. 0. 19 fnmol)*5 J; OU- 

:i^^yU-3-(3-v^^ f^/U-T 5 y :r n tVU);^7/U7j<v'-l' ^ K4g^m(36mg. 0.19 

mmol) pu^i^KT h y M u "7 xo.s ml) ^mx.. mm.izx2f^m 
3o^mmwi.tco Rj:^^miC7^:tM^^ mm^^'^/i^x-i^mi^. mT^mm-^ 

5 r i: i;i J; t5 . -fb-a-^l 6 (16 mg, 32%) <£:#fc„ 

'H-NMR (270 MHz, DMSO-de) 6 ; 3. 76 (s, 2H) . 6.98 (t. J = 6. 9 Hz. IH), 
7.06 (dd. J = 6. 9 Hz, 7.9 Hz. IH), 7.28 - 7.65 (m. 8H). 8.12 (d, J 
= 8. 6 Hz, IH). 8.40 (s. IH). 8.44 (brs, IH), 8.79 (brs. IH). 10.15 
(brs, IH), 10.91 (brs, IH). 13.17 (brs, IH). 

TOF-MS (m/z); 394 [M+l]* 
^liS^^il 7 (E)-5-[3-(:7 :=:/U;^/W;tvr^7l'):7'ci 5 K]-3-[2-(3-fc° 

^Jfe^J 6 ^^lip CT. it^mGiZO mg, 0.13 mmol). 3-(:7 a: 
— /l') (41 mg, 0.19 mmol), 1- b: K n dp v' ^ V ^ y 7- y — 

/I' — 7KfP#3 (29 mg, 0.19 mmol) *3 J; tJ? 1-Ji 5^yU-3- (3- ^ T ^ y ^ 
o t°/U);*/U;J?v»>l' 5 K:eS^it (36 mg, 0. 19 mmol) J; 19 , it^m 7 {2B mz, 
46%)^#fc„ 

'H-NMR (270 MHz, DMSO-dg) 6 ; 2.71 (t, J = 7. 6 Hz. 2H) , 3.65 (t, J 
= 7.6 Hz, 2H), 7.33 (d, J = 16. 7 Hz. IH), 7.39 - 7.43 (m, 2H), 7.49 
(d, J = 8. 9 Hz, IH), 7. 62 (d, J = 16. 7 Hz, IH), 7. 63 - 7. 75 (m. 3H) . 
7.92 - 7.95 (m, 2H) , 8.13 (brd, J = 8. 3 Hz, IH). 8.30 (s, IH), 8.46 
(dd, J = 1. 7 Hz, 4. 8 Hz, IH) , 8. 80 (d, J = 1. 7 Hz, IH) . 10. 12 (brs. 
IH), 13. 19 (brs, IH). 

TOF-MS (m/z); 433 [M+l]* 
MM^S (E)-5-[5-;i-^ y -5- (2-^:31 ^yu)^>i$' :/T ^ K ] -3- [2- (3- f 
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mmmeizmCX. it^mC^^O mg. O. U mmol).. 5-^:^y-5-(2-^ 
^ = /^)^^^(38 mg, 0. 19ramol), 1- t K n ^ ^ :x y h y 7- y — 
7KfP^(29 mg, 0. 19 mmol)*5 J; XJ^ l-:^^ ^ (3-i> ^ /^ T ^ y a t» 

yU);(7/U/-jf v'^f ^ K^miS(36rag, 0. 19 mmol) J; I9 x -fb^^^ 8 (12 mg, 23%) 
<t # o 

•H-NMR (270 MHz. DMSO-dg) 6 ; 1.97 (m, 2H), 2.43 (t, J = 7. 4 Hz, 2H) . 
3.05 (t, J = 7. 1 Hz. 2H), 7.23 (t, J = 4. 3 Hz, IH). 7.36 (d, J = 16. 7 
Hz, IH), 7.41 (m, IH), 7. 49 (m, 2H) , 7.63 (d. J= 16. 7 Hz. IH). 7.96 
(d, J = 4.3 Hz, IH), 7.98 (d, J = 4. 3 Hz. IH) , 8.14 (d, J = 7. 9 Hz. 
IH), 8.40 (s. IH). 8.46 (d. J = 3. 3 Hz. IH), 8.80 (s, IH), 9.96 (brs, 
IH). 13. 17 (brs, IH). 

TOF-MS (m/z); 417 [M+1]* 
MMm9 (E) -5- ( t' 7 i;^ ;(7 7j? dp i^- ^ K)-3-[2-(3-t' y v^yl^) t'c^ 

mmmeKmcx. it^ma^o mg, 0.13 mmoi), 2-\f9i;^z^^ju^s 

:/^(24mg, 0.19 mmol), 1- fc K n i-'-< V h y T y — /l^ — Tkft #j (29 
mg, 0. 19 mmol)*3 i tJ^ 1-^ ^/U-3- (3- ^ f-JUT % y \l' /U ) :fy ju yi^ 

^ }^m.mm. (36 mg, O. 19 mmoDJ: f?, fb^^^S (6.4 mg. 15%)lr#fc„. 

^H-NMR (270 MHz, DMSO-de) 6 - 7.42 (m, IH), 7.45 (d, J = 16.3 Hz. 
IH). 7.57 (d, J = 8.6 Hz. IH) , 7.67 (d, J = 16.3 Hz, IH), 7.94 (d, 
J = 8. 6 Hz, IH), 8.17 (d. J = 7. 6 Hz. IH). 8.47 (d. J = 4. 0 Hz. IH). 
8.66 (s. IH), 8.84 (m, 2H), 8.94 (d. J = 2. 6 Hz. IH). 9.33 (s. IH). 
10.79 (brs, IH), 13.26 (brs, IH). 
TOF-MS (m/z); 343 [M+1]* 

mmm 1 0 (E)-5-(5-y h^i^^ h'—ji^-3—( /u)t± hr ^ k 
mmm e izmcx. ^t-^i^c m mg, o. 13 mmoi), 5-y h^v->f k 

— /U-3-@t®? (39 mg, 0.19 mmol), u ^ ^ h V T ^ — /U~7i<^ 

fP«^(29 mg, 0. 19 mmol)*3 J; U?l-^5^yU-3-(3-^:^ y ^ T ^ ^ a tVU) 
;(7/^7Kv5^^ Klfe^it(36mg, 0. 19 mmol) J: t) > -fk "^^^ 1 0 (21 mg. 39%) 
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»H-NMR (270 MHz, DMSO-de) 6 - 3.72 (s, 2H) . 3.73 (s, 3H), 6.71 (dd, 
J = 2. 3 Hz, 8. 9 Hz. IH), 7. 16 (d, J = 2. 3 Hz, IH), 7. 23 (d, J = 8. 9 
Hz, IH) , 7. 24 (s, IH) , 7. 34 (d, J = 16. 7 Hz, IH) . 7. 40 (dd, J = 5. 0 
Hz, 7.9 Hz, IH), 7.51 (m, 2H) , 7.62 (d, J = 16. 7 Hz, IH), 8.12 (d, 
J = 7. 9 Hz, IH), 8.41 (s, IH), 8.45 (dd, J = 1. 5 Hz, 5.0 Hz, IH), 

8.79 (d, J = 1.5 Hz, IH), 10.15 (brs, IH), 10.76 (brs, IH), 13.18 
(brs, IH). 

TOF-MS (m/z) ; 424[M+1]^ 
miS^mi 1 (E)-5-(4-f D i;^^;;{7/W7j?^1^ ^ K) -3-[2- (3- f !J t^yl^) fc' = 

/^]-iH— r i^ij^j^-zi- iit^m 1 1) 

^ifi^J 6 tClSp DTs -fL^^JG (30 rag, 0.13 mmol), >ry = 3^:/^ (24 
mg, 0. 19 ramol), 1-t: Kp ^iy^l^^/ V V T — — tK ?P ^ (29 mg, 0. 19 
tnmoDfc ct tKl-^^/U-S-O-v^ / ^/UT $ y P tVP) yUTiK-^^ 5 K:^ 
^^(36 mg, 0.19 mmol) i 9 . -fk-a-i^ 1 1 (8. 7 rag, 20%)^mtz„ 

^H-NMR (270 MHz, DMSO-dg) 5 ; 7. 41 (dd, J = 4. 6 Hz. 7/ 6 Hz, IH), 7. 43 
(d, J = 16.7 Hz, IH), 7.57 (d, J = 8. 9 Hz, IH), 7.68 (d, J = 16.7 
Hz, IH), 7.71 (d, J. = 8. 9 Hz, IH), 7.91 (d, J = 5. 9 Hz. 2H) . 8.16 
(d, J = 7. 6 Hz. IH), 8. 46 (dd, J = 1. 8 Hz, 4. 6 Hz. IH), 8. 54 (s. IH), 

8.80 (d, J = 5.9 Hz, 2H), 8.84 (d. J = 1. 8 Hz, IH), 10.59 (brs. IH). 
13.27 (brs, IH). 

TOF-MS (m/z); 342 [M+1]* 
MMm 1 2 (E)-5-(4-;<;/U7jf dp v'^:^XT ^ K)-3-[2-(3-fc"' y i^yu) If = 
/u]-iH-Y :/^>^ — /i^ (it-B-^ 1 2) 

T.m 1 

4l,cmCX . -fb-a-i^G (108 mg, O. 458 mmol), hV^'f'/l^TS. 
>' (0. 51 mL, 3. 7 mmol) *3 J; D^m.it'r ^ J ^ ^ f\y (546 mg, 2. 75 

mmol) .t •? ^ (E)-5-(4-^ h ^ ^ /VjJ? = /U^ > X T ^ K) -3- [2- (3- f y 
v^yl-) f ::^yU]-lH— r i^i5^y-yu(l32 mg, 72%)^^#fc„ 

'H-NMR (270 MHz, DMSQ-de) 6 ; 3.90 (s. 3H) . 7.41 (m, IH), 7.42 (d. 
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J = 17.0 Hz, IH), 7.56 (d, J = 8. 9 Hz, IH), 7.68 (d, J = 17.0 Hz, 
IH), 7.73 (m, IH), 8.09 - 8.18 (m, 5H) , 8.46 (dd, J = 1. 6 Hz, 4.6 
Hz, IH), 8.53 (s, IH), 8.83 (d, J = 2. 0 Hz, IH) , 10.51 (brs. IH). 
13.25 (brs, IH). 

TOF-MS (m/z) ; 399 [M+1]" 

xm 2 

(E)-5-(4-7< h =¥'>;*/UAi? = /U^:/XT 5: K)-3-[2-(3- t° y v?/U) If - 
/U]-iH~4 ^^>^-7^(129 mg. 0. 324 mmol) ^,7" h y H Kn :7 ^ (10 mL) 
y -/Kl4 mDm^mmizmm 1 mol / iTKmiti- h V ^M^A 
(5. 0 mL, 5. 0 mraol)*J X t>*7K 3 mL^;!)P ;t T . mM.i:iX2mmMW bfCo 
UmT^mmm^^^l.^ l mol / L:^^-CpH = 4izmm^^. ±^l.f:zit 

:Lt\^X,^. -fk-a^^J 1 2 (77 mg. 62%):^^#fCo 

'H-NMR (270 MHz. DMSQ-de) 6 ; 7. 42 (dd. J = 5. 3 Hz. 7. 9 Hz, IH), 7. 43 
(d. J = 16.8 Hz, IH), 7.57 (d. J = 8. 6 Hz, IH) , 7.69 (d. J = 16.8 
Hz. IH), 7.74 (d. J = 8. 6 Hz, IH), 8.07 - 8.14 (m, 4H) , 8.17 (dt. 
J = 1. 8 Hz, 7. 9 Hz, IH), 8. 47 (dd, J = 1. S Hz, 4. 6 Hz, IH), 8. 54 (s, 
IH). 8.55 (d. J = 1.8 Hz. IH). 10.49 (brs. IH) . 13.26 (brs. IH). 
TOF-MS (m/z) ; 385 [M+1]* 

1 3 (E)-5-(3-fj; v'V;«7/U7j^^d^i^^ K)-3-[2-(3-t'y -✓f/U) f = 
/UJ-IH— O-iJ^y— (it-^mi 3) 

mmmeizmCX. -fb^^SjOOO mg, 0.13 mmol). = = 5^:/^(23 mg. 
0.19 mmol), 1- t K o =¥ ^y-< ^ i/ h y T ^ - yl^ (29 mg, 0.19 mmoD^^J: 
t>-l-;c^/U-3-(3-v'p< ^ yzfu \i'jU):ijyU7t;z>^ ^ K^®?4t(36mg. 

0.19 mmol)J;t). it^l^ 1 3(8.6 mg. 20%):Sr#fCo 

'H-NMR (270 MHz, DMSO-d^) 6 : 7.416 (dd. J = 4. 6 Hz, 7.9 Hz, IH), 
7.424 (dd, J = 16. 7 Hz, IH). 7.57 (d, J = 8. 7 Hz. IH). 7.58 (dd. J 
= 4. 7 Hz, 8. 1 Hz. IH). 7. 67 (d, J = 16. 7 Hz. IH). 7. 71 (dd, J = 1. 8 
Hz. 8. 7 Hz. IH) , 8. 16 (d. J = 7. 9 Hz, IH) . 8. 34 (dt. J = 1. 8 Hz, 8. 1 
Hz. IH), 8.46 (dd. J = 1.5 Hz. 4. 6 Hz. IH). 8.53 (brs, IH). 8.77 (dd. 
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J = 1.8 Hz, 4. 7 Hz, IH), 8. 83 (d, J = 1. 5 Hz, IH), 9. 16 (d, J = 1. 8 
Hz. IH), 10.52 (brs, IH), 13.26 (brs, IH). 

TOF-MS (m/z) ; 342 [M+l]* 

1 4: (E)-5-(2-> h =3ri/;<7/^jn:^yW f^/U)-(E)-3-[2-(3-t' y 
yU) f:^/U]-lH— r >/ — Ut^!^14:) 

iV.^^ F (32 rag, 0. 14 mmol)*3 J: tl< h !) 17 =. /I' t};^ :?k 7 ^ V 
^^^/^(78 mg, 0.23 mmol) (D ^ h/i^ =^ 1^ (2 mL) ;!)P ;t T 30^^ Tb^ 

y -/l-=9/l) iZXmm-t?>:i tiZXK) . it^m l 4 (35 mg, 88%) 

'H-NMR (270 MHz, DMSO-dg) 6 ; 3.74 (s, 3H), 6.70 (d, J = 16.1 Hz, 
IH), 7.42 (dd, J = 4.6 Hz, 8.3 Hz, IH), 7.56 (d, J = 8. 7 Hz. IH), 
7.61 (d. J = 16.5 Hz. IH), 7.69 (d, J = 16.5 Hz, IH), 7.81 (dd, J 
= 1. 2 Hz, 8. 7 Hz, IH). 7. 88 (d, J = 16. 1 Hz, IH), 8. 17 (dt, J = 1. 7 
Hz, 8.3 Hz, IH), 8.47 (dd, J = 1. 7 Hz, 4.6 Hz, IH) , 8.59 (brs, IH), 
8. 91 (d, J = 1. 7 Hz, IH). 

TOF-MS (ra/z) ; 306 [M+l]* 

l 2 (DJLU 2 I^Sp dt. it^m 1 4 do mg. 0.031 mmoD^l mol 
/ L7Kg^?'^b■:^ h y A7K^?K(0. 22 mL, 0. 22 mmol)-C^S1~5 Z. t \C ^ V) ^ 
it-k^l 5(8.6 mg, 85%)5r#fCo 

'H-NMR (270 MHz, DMSO-d^) 5 ; 6.58 (d. J = 15.8 Hz, IH). 7.44 (dd, 
J = 4. 0 Hz, 8. 1 Hz, IH), 7. 56 (d, J = 8. 3 Hz, IH), 7. 61 (d, J = 16. 9 
Hz, IH), 7.70 (d, J = 16.9 Hz, IH), 7.78 (d, J = 8.3 Hz, IH), 7.81 
(d, J = 15. 8 Hz, IH) , 8. 20 (brd, J = 8. 1 Hz, IH) , 8. 48 (brd, J = 4. 0 
Hz, IH). 8.55 (s, IH), 8.92 (s. IH), 12.28 (brs. IH), 13.39 (brs, 
IH). 

TOF-MS (m/z) ; 292 [M+l]* 
^iS^iJ 1 6 (E)-5-[2-(4-^ V JVTn=.ji^y :x.=^/V)}f 
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]-(E)-3-[2-(3-f y v?/u) ifr^/u]-iH— r i^iS^v'— (it^i^ie) 

#%0iJ 5 {Clip DT. 'fb'^#JF(46 mg. 0. 20 mtnol) , ^itii-^ h ^ :fj 
jVTt^=^Jvy :^ ^/U) h V 7^-/1^ ^s^/i^^ ^ (128 mg, 0.260 mmol) 

is X t/mm:iJ ]; A (38 mg. 0. 27 mmol) i »9 , it^!^ 1 6 (16 mg. 21%) 

•H-NMR (270 MHz, DMSO-dg) 6 ; 3.85 (s, 3H) , 7.39 (d. J = 16. 2 Hz. 
IH), 7.47 (dd, J = 4. 6 Hz, 8.3 Hz, IH), 7.58 (d. J = 8. 9 Hz. IH). 
7.59 (d, J = 16. 2 Hz, IH), 7.61 (d, J = 16. 7 Hz, IH) , 7.72 (d. J = 
16.7 Hz, IH), 7.75 (d. J = 8. 4 Hz, 2H) . 7.79 (dd, J = 1. 0 Hz. 8.9 
Hz. IH). 7.97 (d. J = 8. 4 Hz. 2H) , 8.24 (brdd, J = 2. 0 Hz, 8.3 Hz. 
IH), 8.43 (brs, IH), 8.50 (dd. J = 1. 3 Hz. 4.6 Hz, IH). 8.94 (d, J 
= 2. 0 Hz. IH), 13. 33 (brs. IH). 

TOF-MS (rn/z) ; 382 [M+l]* 

MMm I 7 (E)-5-[2-(4-;&/^#^v':7^=yU) t'-/^]-(E)-3-[2-(3-f 
y v>/u) fz^yu]-lH— r :/i5^y-yP (it^l^ 1 7) 

l 2 ©Xm2 ICSpCr. it^l^ 1 e da mg. 0.041 mmoDSrl mol 
/lykmit-r Y V !>^7K^?^(0.67raL, 0.67 
-fb^^J 1 7(12 mg, 82%)^#fc„ 

•H-NMR (270 MHz, DMSO-dg) 8 ; 3.85 (s, 3H) , 7.39 (d. J = 16. 2 Hz, 
IH). 7.47 (dd, J = 4. 6 Hz. 8.3 Hz. IH), 7. 58 (d. J = 8. 9 Hz. IH), 
7.59 (d. J = 16. 2 Hz. IH). 7.61 (d. J = 16.7 Hz. IH). 7.72 (d, J = 
16.7 Hz, IH), 7.75 (J = 8. 4 Hz, 2H) , 7.79 (dd, J = 1.0 Hz, 8.9 Hz, 
IH), 7.97 (d, J = 8. 4 Hz, 2H) , 8.24 (brdd, J = 2. 0 Hz, 8.3 Hz, IH), 
8. 43 (brs, IH) , 8. 50 (dd, J = 1. 3 Hz, 4. 6 Hz. IH) , 8. 94 (d. J = 2. 0 
Hz. IH), 13.33 (brs, IH). 

TOF-MS (m/z); 368 [M+1]* 
mmmiS (E)-5-(3-t K D ^^^-l-7^n /I^)-3-[2-(3- e y 

/P) lfnyU]-lH-< Vi5^:/ — iit^miS) 
JLU 1 

^b-a-^^E (2.02 g, 6. 73 mmol) D P ^ ^ X80 mL)(C!ilp L. h 
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V ^f-J^T ^ X2. 8mL, 20mmol)*3j;tJtii'ft-<>'-^:x;;^/UxlN = yU(i.94mL, 

15.1 mmoi)^M^x^m{zxi2^mmwi.tz. RmmiC7\^t:Ua^. 

:fJ D ^ J^i:iXTyu:fy V litems ^ n a tJ^ /ui. X'tt W L . ^mm^M 
•^i^;^y^7J^ = /^^$: (2. 08 g, 70%)^#fco 

^H-NMR (270 MHz, CDCI3) 6 ; 7.32 (d, J = 16. 7 Hz, IH). 7.34 (dd, J 
= 4. 8 Hz. 8. 1 Hz, IH), 7. 48 (m, 2H), 7. 55 (d. J = 16. 7 Hz, IH),. 7. 59 
(m, IH), 7.68 (dd, J = 1.8 Hz, 8.9 Hz, IH), 7.89 (dt, J = 1. 8 Hz, 
8.1 Hz, IH), 8.00 (ra, 2H) , 8.06 (dd, J = 0. 5 Hz, 1.8 Hz, IH), 8.13 
(d, J = 8.9 Hz, IH), 8.57 (dd, J = 1. 8 Hz, 4.8 Hz, IH), 8.79 (d. J 
= 1.8 Hz, IH). 

TOF-MS (m/z); 441 [M+l]" 
2 

^#e>tbfc^:^-^:/;:^/U7jN=yU^(49 mg, 0. llmmol), d p f ;^ ( H 

y :7 31 :7 ^ :/)^-«^ i^ (7. 6 mg, 0.011 mmol) *3 J; t>* 3 -^-ft:^ 

— ^(2. 3mg, 0. 012 mraol)^::, T zi 7. ^ ^) \^ fz. h 3 =^ 

JVT (0. 60 ttiL. 4. 3 mmol) i6 i:.xy-'f ;V ^ )VT ^ — (0. 007 mL, 
0. Immol) ^AP;iX100°C{CT 1 ^^m^UfCo ^laf^^^ipm. g^^^^ 

i5^n-vhi/77-f-(>^nn7j>/i.A/7« y -/^=9/l) XM^i" 5 ^ b 
J; t> . l-^:/-^:^;^/^^=yU-(E)-5-(3-t K n v'-i-^d t-^-l-Y 
,U)_3_[2-(3-fc°y v?,U)t:^--,U]-lH-^>.^^^^K9.8 mg, 21%)^#fc„ 
^H-NMR (270 MHz, CDCI3) 6 ; 4. 55 (s, 2H), 7.32 (d, J = 16. 8 Hz, IH), 
7.33 (dd, J = 4. 8 Hz, 7.9 Hz, IH), 7.41 - 7.63 (m, 5H), 7.88 (dt, 
J = 1.7 Hz, 7.9 Hz, IH), 7.98 - 8.03 (m, 3H) , 8. 17 (dd, J = 0. 7 Hz, 
8.7 Hz, IH ), 8.55 (brd, J = 4. 8 Hz, IH), 8.78 (brs, IH). 
X@ 3 



37 



wo 2004/050088 ^ ^/JP2003/015481 

)-3-[2-(3-f y v^/U) t'n/l.]-lH-^ :/y >y-yi.(21 mg, 0.051 mmol) 1:1 
P< iJ' y — /I^d mL) ^;t)n;t, ABSiS»^Tl mol / LTK^'fk-:^ h U ^ J^iS^"^^ 
(0.5 mL, 0.5 mmol) ^;|jp;iT13B#PBlAPf^M9S LfCo ^?fil-?^*P^, 

<Sr?^^ n h ^ :7 -< — ( ^ D o ;jN/uA/y iS? y — /u=9/'i) t;i-Cif^M 
■r 5 ^ i: J; "9 'fb-a-tJ 1 8 (5. 0 mg, 36%)%#yh„ 

^H-NMR (270 MHz. DMSO-de) 6 ; 4.33 (d, J = 5. 6 Hz, 2H) . 5.32 (t. J 
= 5.6 Hz, IH), 7. 38 - 7. 43 (m. 2H) , 7. 53 (d, J = 16. 5 Hz, IH), 7.55 
(m. IH). 7.70 (d. J =16. 5 Hz. IH), 8.18 (brd, J = 7. 9 Hz, IH), 8.34 
(s. IH). 8.46 (brd, J = 3. 6 Hz. IH), 8.90 (s, IH), 13.38 (brs, IH). 

TOF-MS (m/z) ; 276[M+l]* 

9 (E)-3-[2-(3-t:° y v?/U) tf c::^/U]-lH--l' i/-yU-5-;«7/P# 

^^m. {{c^m 1 9 ) 

{^'^m E (1. 04 g. 3. 47 mraol)% h 7 t K n 7 7 (50 mL) tCl^^i? 
^X.\^Xiif^m\\L-r h y A (152 mg, 3. 8I ramol)<Sr*P;tTI^?agf {CT205^ 
rBlJtl^ U/c^. -78"C{Cf^4fl L. n-^^yl^y^r^J^ (1.56 mol/L--:¥l^ 
V^^i^) 3. 3 mL(5. 1 mmol) ^iJPx.T|sJMSt3:-C 1 ^FbIM^^ LfCo 

i-^®?;^;^^^-^:/y L. i^aa^icT ^ b ic3055-FBi}t# L. ^^.t^i^ 

mm^'^/i^^M^fc'^^ 10 mol / LTk^^b':^ H y A7K^?«T*7Ke^T 

fco tk® ^-a^ LT@^^^^/u-c'i5fc#- L/c^, 6 mol / Lm.mx-mi^ t 

^ Dfcit^SrMffili-S i: i 19 . it^l^ l 9 (655 mg. 71%)^#fCo 

»H-NMR (270 MHz. DMSO-dg) 5 ; 7. 43 (dd, J = 4. 9 Hz, 8. 0 Hz, IH), 7. 55 
(d. J = 16.6 Hz, IH), 7.62 (d. J = 8. 8 Hz, IH). 7.84 (d, J = 16.6 
Hz, IH). 7.96 (dd. J = 1.4 Hz, 8.8 Hz, IH), 8.24 (dt. J = 1. 8 Hz, 
8.0 Hz, IH), 8.49 (dd, J =1.8 Hz, 4. 9 Hz. IH), 8.81 (brs, IH). 8.92 
(d, J = 1.8 Hz, IH), 12.86 (brs. IH), 13.52 (brs, IH). 



38 



wo 2004/050088 ^ ^K/JP2003/015481 



inmo. 



TOF-MS (m/z) ; 266[M+l]* 

2 0 N-(2-T 5 y 7a.::^yU)-(E)-3-[2-(3-t' y v?/U) t' = /W]-lH- 

^ u u yf- ^ {l.S mDtC b y 7 a: :7 ^ >';^dri/ K (207 mg, 

0. 745 mmol) ^IJW^^OX^KX h y 7/^;^- n ^ ^ V 3!J^ ^ilTk (0. 061 

mL, o.zi mmo\)^%^K.xnm.m\^xzQ^mmw\^fz.^ ^(oRmm\^. it 

1 9 (39 mg, 0. 15 mraol) *3 J; ?>*1, 2-y ^ >- T 5: ^ (16 mg, 0. 15 

V^^T7K=9/'l/l) (CTMi^-rsr irti J; t). 0 (8. 3 mg, 

16%)^#/Co 

'H-NMR (270 MHz, DMSO-de) 6 : 4.95 (brs, 2H) , 6.62 (dt, J = 1. 4 Hz, 
7.9 Hz, IH), 6.80 (dd, J = 1. 4 Hz, 7.9 Hz, IH), 6.98 (dt, J = 1. 4 
Hz, 7.9 Hz, IH), 7.21 (dd, J = 1. 4 Hz, 7.9 Hz, IH), 7.42 (dd, J = 
4. 7 Hz, 8. 1 Hz, IH), 7. 63 (d, J = 8. 7 Hz, IH), 7. 64 (d. J = 16. 8 Hz, 
IH), 7.75 (d, J = 16. 8 Hz. IH) , 8.00 (dd, J = 1. 2 Hz, 8.7 Hz, IH), 
8. 19 (dt, J = 1. 7 Hz, 8. 1 Hz, IH), 8. 48 (dd, J = 1. 7 Hz, 4. 7 Hz, IH), 
8.85 (brs, IH). 8.89 (d, J = 1. 7 Hz, IH), 9.75 (brs, IH), 13.47 (brs, 
IH). 

TOF-MS (m/z) : 354 [M-l]' 
^Ji0ij2 1 (E)-5-(3-fc K n v'-i-^n /U)-3_[2-(3-t° y 

}V)\f=-jV\-\}\-^:y^^/~-,V (-fk-a^J^ 2 1 ) 

%Mm 1 4 Xm^tltLit-^^ 1 4 (201. 3 mg. 0. 66 mmol) v'ti' n n ^ 
^ '^UOmDiC^mi^. -7BX:iCX7kmiti^^ yzf'f'/l^T /l-^ ^ J>, (1.0 
mol / L 2.6 mL(2.63 mmol) Sr ^UP ;t . mUmi^XimmmW 



39 



wo 2004/050088 




yjP2003/015481 



^ci-^h^v^^— m a 7iK/u ;^ ^ y ^ /u=2oy 1) izx^M-p^ 
r i J: 19 . 'ft-a^i^ 2 1 (138. 4 mg, 76%)S:#fCo 

'H-NMR (270 MHz, DMSO-dg) 6 ; 4. 12 - 4. 18 (m. 2H) , 4.86 (dd. J = 5. 2 
Hz, 5.4 Hz, IH), 6.43 (dt. J = 5. 2 Hz, 15.9 Hz, IH), 6.73 (d, J = 
15.9 Hz, IH), 7.41 (dd, J = 4. 8 Hz, 8. 1 Hz, IH), 7. 45 - 7.62 (m. 3H) , 
7.68 (d, J = 16.8 Hz, IH), 8. 12 - 8. 22 (tn, 2H), 8.46 (d, J = 4. 8 Hz, 
IH), 8.90 (s, IH). 

TOF-MS (ra/z) ; 278 [M+1]* 
mmm2 2 (E)-5-[2-(3-*yU7j?^V':7 3^::L/U) f'::z7U]-(E)-3-[2-(3-t" 

xa 1 

F (55 mg, 0. 22mmol), ^itiS-pi V ^ i/ ts JV i!^ =. jv y 3^ jv 
h y 7 i = /l^ >^ 7}> ^ ^ ^ (142 rag, 0. 289 ramol) *3 J; t)f 3 'C7 V ^ 
A (40 rag, 0. 30 mraol) <D ^-g^ife h 7 t K n 7 (10 tnL) ^ 1,8-v^ 
Tif fc*-i/>> o [5. 4. 0] ^ >x-fe-7-ai > (0. 15 mL, 1. 0 mmol) t^M^Xm^ 

J -/l^/T = T7K=200/ 10/1) \ZXmmi-t^^ ^ 
(E)-5-[2-(3-;»< h ^^yi^ )Vifs:z.)Vy ol^^V) f = yW]-(E)-3-[2-(3-t:° y v> 
yU) tf^/Ul-lH-^r >'yi/-/U(24 mg. 29%):£r#fCo 

•H-NMR (270 MHz, CDCl,) 5 ; 3. 96 (s, 3H) , 7. 16 (d, J = 16. 3 Hz, IH), 
7. 34 - 7.58 (m, 6H), 7.69 - 7.75 (ra, 2H) . 7.92 (dt, J = 1. 3 Hz, 6.4 
Hz, IH), 8.01 (dt, J =1.7 Hz, 7.9 Hz. IH), 8.06 (brs, IH), 8.23 (s, 
IH), 8.46 (brd, J = 3. 6 Hz, IH), 8.77 (brd, J = 1. 7 Hz, IH), 10.08 
(brs, IH). 

TOF-MS (m/z); 382[M+l3* 
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xm 2 

^/U) f^y^]-(E)-3-[2-(3-t° V i^/U) t -yuJ-lH— T :/i5^y-/L' (24 mg. 
0.063 ramoDSrl mol / iT^^miti- h V '>M;7k^m (1. 0 mL, 1.0 mmoDT* 

^s-r 5 :l tiLxy) . it^m 2 2 (12 mg, 52%) sr#fc„ 

'H-NMR (270 MHz. DMSO-dg) 6 ; 7. 40 (d, J = 16. 9 Hz, IH), 7. 41 - 7. 61 
(m, 5H), 7.70 (d. J = 16. 9 Hz, IH), 7.78 - 7.87 (m, 3H), 8.19 (brd, 
J = 8. 3 Hz, IH), 8.20 (s, IH) , 8.42 (s, IH), 8.48 (brd, J = 4. 5 Hz, 
IH), 8.92 (s, IH), 13.29 (brs, IH). 

TOF-MS (m/z) ; 368 [M+l]* 
^JS^Jij 2 3 {E)-Z-i2-{2-^l^y ^ JUT % / y zc=^jV) If c^/^]-(E)-5-(3- 
t Kn dpi^-l-:/a^:x-i-xi'/u)-lH-^ >y>/^/U(^l^^/^ 2 5) 

xm 1 

^ y ^ ^ = >'l' ^ ^ — A (2. 48 g, 4. 49 mmol) ^ N- (2-Jj^ ;vy a:.=^ 
;V)^:yXT ^ K(1.02 g, 4.53 mmol) *5 J: T>*i^^;{7 V l> A(1.89 g, 13.67 
mmol) J; ^ (E)-3-[2-(2-^i^y-l' /\^ T K J Z7 =. jV) tf = /U]-5-3f n ^ 
-IH— f >y (1. 39 g, 74%)^^#fCo 

^H-NMR (270 MHz, DMSO-de) 6 ; 7. 34 - 7. 43 (m, 3H) , 7. 46 (dd, J = 1. 6 
Hz, 8.7 Hz, IH), 7.51 - 7:65 (m, 6H) , 7.99 - 8.02 (m, IH), 8.08 (d, 
J = 1. 8 Hz, IH), 8. 10 (s, IH), 8. 25 (d, J = 1. 0 Hz, JH), 10. 31 (brs, 
IH), 13.31 (brs, IH). 

TOF-MS (m/z) ; 418[M+l]* 
HU 2 

(E)-3-[2-(2-X:^y-r /UT % / -7 =tL=.jV) t'^/U]-5-'7'P ^-IH-'C 
V — (1. 38 g, 3. 29 mmol) ^ h 7 t K n :7 7 V (70 raL) tClH^ $ -fr, 
ryU=l'i^#ffl^T. ■m.m.-Qi\f^m\t-r Y y !>A(476.4 mg, 11.91 mmoDSr 

n^x^ l^fai^T' 10 Lysio ^(^f^. -78''c{ct n-y^/u y 5" r> 

A (1.59 mol / L ^=ar-y- V:^M) 12. 5 mL(l9.88 mmol) ^ ;!]n ;t T MS 
25 :5^rBmiN^ Ufc^. N.N-v*^ ^yUTiNyUAT 5 K (5. 1 mL. 66.08 mmol) ^ 
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* t fco ^Mt: l) :^ ^ J\^ts J^^-^ n y /f y y ^ ^ (^^^ ^ /g^^oi 
^yU = 2/l)TMm-r 5 r b\Z.^V) ^ (E)-3-[2-(2— <^yV/UT 

t'^/U]-5-*;/k5/U-lH-^:/i5^:/-/U(724. 2 mg, 60%)^#yt„ 
'H-NMR (270 MHz, DMSO-de) 5 ; 7. 34 - 7. 43 (m, 3H) , 7.53 - 7.68 (m, 
5H), 7. 73 (d, J = 16. 7 Hz, IH), 7.82 (d, J = 8. 7 Hz, IH), 8. 02 - 8. 05 
(m, IH), 8.08 (d, J = 1.5 Hz, IH), 8.10 (s, IH), 8.57 (s. IH), 9.65 
(s, IH), 10.34 (s. IH), 13.56 (brs, IH) . 
TOF-MS (ni/z) ; 368[M+l]* 
3 

(E)-3-[2-(2--<:xy^/WT ^ J -7 =^=.,V) \f=.jV^-%-ii^;V%,V-m-^ 
y y — /U(710. 7 rag, 1. 93 itimol)*D J;t>'hy y zr. ;\. ii^ :k i^^ ^ =. ^) 
^^^/I^(973. 1 mg, 2.91 mmol) (7) ^-^i^ h /i. >^ (70 mL)^;!HIx.T 2 

(E)-3-[2-(2— <:/:/>r /l^T ^ y :7 3. =yP) tf = /^]-(E)-5-(2-^ Y^^^-fj 
/W7l? = yut'^/V)-1H-^ >yy^yu(78i.4 mg, 85%)Sr#fc„ 

^H-NMR (270 MHz, DMSO-dg) 6 ; 3.77 (s, 3H) . 6.64 (d, J = 15. 8 Hz. 
IH), 7.14- 7.29 (m, IH), 7.36- 7.41 (m, 2H) , 7.52 - 7.79 (m, 7H) , 
7. 70 (d. J = 16. 8 Hz. IH), 7. 97 - 8.01 (ra, IH). 8.07 - 8. 10 (m, 2H) , 
8.35 (s. IH), 10. 32 (s, IH) , 13. 33 (brs. IH) . 

TOF-MS (ra/z) ; 422 [M-l]" 

(E)-3-[2-(2— <^>/^/LT ^ J :7:3.c^/U) -/|.]-(E)-5-(2-^ h cJf- V 
;(7/l..-}f^/H,^ -yL.)-lH-^ ^yj/-7K560.2 mg. 1.32 ramoD^T^h^t 
Kp7 7>'(55 raL){::^«?L. -78^: J:: T tK ^ <b y >^^ywr/u^ ^ 
A (1.0 mol / L h/l.ai>'^^) 8.5 mL(8. 84 ramo 1 ) >^ ;!in ;t , PM^TtCT 1 

xRjt>^w± L. (+) - m^m-r h v ^ j^:^ v j^^T^mm^ xi^mm^^ 
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7«^/-yU=50/l)T')»M-rar <!rt;ij: 19. -fb^^ 2 5 (462.0 mg, 88%) 

\H-NMR (270 MHz, DMSO-de) ^ - 4. 02 - 4.10 (m, 2H) . 4.78 - 4.88 (m, 
IH), 6.26 (dt. J = 4. 8 Hz, 15.8 Hz, IH), 6.37 (d, J = 15. 8 Hz, IH), 
7.34 - 7.37 (m, 3H) , 7.45 - 7.66 (m. 6H) , 7.60 (d, J = 16. 2 Hz, IH). 
7.87 (s, IH), 7.97 - 8.00 (m. IH), 8.08 (d, J = 1. 6 Hz. IH) , 8.11 
(s, IH), 10.31 (brs, IH), 13.13 (brs, IH). 

TOF-MS (m/z) ; 394 [M-l]" 

mmm2A (E)-3-[2-(2— <i^:/-r/l'T^/7cc^/W)t'rzyl.]-5-(3-t K 

u^^^-i-:fu f^-i-^ /i-)-iH— r iit-^m 2 6 ) 

T.U 1 

4:^^(7);^?^ [^7- p i!7 (HETEROCYCLES), 43 2701 M (1996 

¥)](3SpCT#bttfc 5-3 - K-1H->1' ;\^7^:^^a^^;v 

(1.432 g, 4. 53mmol)Sr. ^ ^ ^ y^Miti:^ -( y ^ ^ Jl^T % ^ 
(1.0 mol / L hyUic:/^^) 27 mL(28. 08 raraol) T'^St" 5 :l t ^ . 
3-t K 0:^-^^^/1,-5-3- K-lH-^:/^y-/K883. 2 mg, 7l%)^#7tc 

'H-NMR (270 MHz. DMSO-d«) 5 ; 4. 75 (d, J = 5. 9 Hz, 2H) , 5.27 (t, J 
= 5.9 Hz. IH), 7.35 (d, J = 8. 9 Hz, IH), 7.56 (d. J = 8. 9 Hz, IH), 
8.24 (s, IH), 12.93 (brs, IH). 
TOF-MS (m/z) ; 272 [M-l]" 
2 

3-t Kpd^v.p<^/w-5_3- K-IH-^ :/y:/-yKl.849 g, 6.75 mmol) 
*^ctt>*^^b H y :7 a. ^/U;^;^;Js^r> (2.31 g, 6.73 mmoD^Tir N = h 

y/w(i5o mL)^x*^^Mmmm\^it, ^uKu^n^^^ ^mm^mm\^. 

5 C i: tc: J; t) . :^{b(5-3 - K-lH— T > iJ^jZ-zi'-s-^ p« ^/u) y :^ 
= A (3. 594 g. 89%)^#fc„ 

^H-NMR (270 MHz, DMSO-de) ^ > 5.59 (d. J = 15. 2 Hz, 2H), 7.30 (d. 
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J = 8. 9 Hz, IH). 7. 50 (d. J = 8. 9 Hz, IH), 7. 66 - 7. 85 (m. 16H), 13. 32 
(brs, IH). 
TOF-MS (m/z) ; 519[M-79]* 
3 

l^ii^fl 1 4 tcmCT. :^<b(5-3 - K-IH-^ i^y>^-/^-3->l'/U^ ^yw) 
h y 7 31 — yU-xIs :x - ^7 A (5. 753 g, 9. 60 ramol) . N-(2-7Jn/1^ ^ /i^y a,- 
;\^)^>XT % K(2. 161 g, 9. 59 mmol)*D J;U«j^^;i; y A (3. 977 g, 28. 77 
ramol) J; ^ , (E) -3- [2- (2— < ^ ^ /l^ T ^ y 7 oi ^ /V) h' — yu]-5-3 — ]>* 
-IH— r ^'^i/ — (3. 373 g, 76%)?:#fc„ 

'H-NMR (270 MHz, DMSO-dg) 5 ; 7. 34 - 7.41 (m. 4H) , 7.51 - 7.65 (m. 
6H), 8.00 (dd. J = 5.4 Hz, 5.8 Hz, IH). 8.07 (d, J = 1. 8 Hz, IH), 
8.10 (d, J = 1. 3 Hz, IH), 8.24 (s, IH), 10.31 (brs, IH), 13.28 (brs. 
IH). 

TOF-MS (m/z) ; 466 [M+l]* 

(E)-3-[2-(2— ^^'i^-r /WT ^ J -7 a^z^jv) f = yu]-5-3- K-IH— f ^ 
y — (139. 2 mg, 0. 30 mmol)^ ^ \f 7. ( h U 7 31 ;Jn :7 ^ ^ ) 

/N-^ v^li7A(32.6mg. 0. 046 mmol)*5 J;t>'3 ^> ^ - ^ (3. 6 rag, 0. 45 ramol) 
(Om.^m\^. h y ^f^-zI^T 5 ^ (1. 1 mL, 7. 88 mmol), ^\^'X: Z-x^xX-zf 
^/l-v?y ^/W>-y /U;^;:^riX-l-:7'D t'>'(0.121 mL, 0.60 mraol ) ;!J0 ^ T 

/UT^ttW Lfco W^^SttK. ISfP:^:^7K-C)iK^«)s:gfer^#, «S tK ^ ^> 

iE) -3-12- (2-^ >^ y ^ j\^T ^ y -7 K' = yU]-5-(3-tert-y^/US^7( 

^jV^y^)}Vir^%^-\-^X2 t->'-l-^yU)-lH-< >'yy-/K62. 2 mg. 41%) 

'H-NMR (270 MHz, CDCI3) 5 ; 0. 17 (s, 6H), 0. 94 (s, 9H) , 4. 52 (s. 2H).. 
7.20 - 7.67 (m, 8H) . 7.91 - 8.01 (m, 4H) , 10.33 (brs, IH) . 
TOF-MS (m/z) ; 506 [M-l]" 
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am 5 

(E)-3-[2-(2— <::/i/^/ur 5 / :7 3i=y^) l:' = /u]-5-(3-tert-:7f^/kv^ 
;^ ^/l-iy y ^ i^-l-:?* n t" yU)-lH-^ ^ ^ - (42. 5 rag, 

0. 083 mmol) ^ h 7 t K n 7 7 (1 mL) 7^ h 7 /UT >^ 

^ r> n y Kd.O mol / L 7^ h 7 t: K d :7 ^ ^^^) ^)!jq ;t T ^^fi-t? 3 

/U=9/l)TMM-r S r i J: «5 , fb 2 6 (30.2 rag, 92%)^#/Co 
'H-NMR (270 MHz, DMSO-d^) 6 ; 4. 31 (d. J = 5. 7 Hz. 2H) , 5.32 (t, J 

= 5. 7 Hz, IH), 7.34 - 7. 42 (m, 4H) , 7.51-7.66 (m, 6H) , 7.99 (dd, 

J = 5. 3 Hz, 5. 6 Hz, IH), 8. 06 (d, J = 1. 6 Hz, IH) , 8. 09 (s, IH), 8. 15 

(s, IH), 10.29 (brs, IH), 13.29 (brs, IH). 
TOF-MS (m/z) ; 392 [M-l]" 

1 (E)-5-r:i h □ -3-[2-(3-t'' y :^/W) tf = /U]-lH— C >y y — 

^mmiO.OlS mL, 2. 9rainol)(C. tK T ®f (0. 013 mL. 2. 5 mmol) , 
i^feV^•T?'^t;'^^^ 2 (93 mg. 0. 42 mmol) ^ M :^ X ^.i^lz X 1 n^mmW l^f^o 

RjiL^m^ 10 moi / LTi^mit-r h v ^ j>>ykmmi:ixT y tt^ l. mm 
^mi^. y —/i-icxnm^-t^ ^ ti^ij: ^ ^ -fk-^^jD (si mg, 45%) 

'H-NMR (270 MHz, DMSO-de) 6 : 7. 43 (dd, J = 4. 7 Hz, 7. 7 Hz, IH), 7. 62 
(d, J = 16.6 Hz. IH). 7.73 (d, J = 9. 2 Hz. IH), 7.90 (d, J = 16. 6 
Hz, IH), 8. 20 - 8. 24 (m. 2H) , 8. 49 (dd. J = 1. 3 Hz, 4. 7 Hz, IH), 8. 93 
(d, J = 1.3 Hz. IH). 9.21 (d. J = 2.0 Hz, IH). 13.86 (brs, IH). 

TOF-MS (m/z); 267[M+l]* 
##0(1 2 (E)-5-y P ^-3-[2-(3-tf y i;>/P) tf-/P]-lH->f i/-/^ 

JLU 1 
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y-t^'T^X^— (J. Am. Chem. Soc. ) , 74#, 2009M (1952^) ] ^ 
CX^^tl^ ct ^-IH-^ ^ — (16. 44 g, 

61. 09 mraol) ?r7" K^t Ko7^^ (610 mL) {C^^? ^Sm»gTx -TS^C 
{CTl. 0 raol / LTK^fb v^-r y ^f^yl^T/L' ^ = •> .A (h/l^^:/^^) 305 
inL(305 ramol) tr20^^1dM:tT;(jnx.. T# >!r ot: ^ T' # M L . 3B#^ 

mw\^fz.. m.i^^m^m.m.'T j>^-^ii^i^i^m.22 g, 304.9 mraoD^^jo 

^/i^-iH-^ y-/Ki3. 81 g, ^*^)<Sr#fCo 
Rf = 0. 5 (^r3D;t:/^A/p<^y — /W=9/l) 

'H-NMR (270 MHz, DMSO-de) 5 > 5.04 (d. J = 5. 9 Hz. 2H). 5.76 (t, J 
= 5.9 Hz, IH), 7.67 - 7. 74 (m, 2H), 8.30 (s, IH). 

an 2 

5-:^n^-3-t Fn drv-^ ^/^-IH-^ ^^'>/-/U(100 mg. 0.440 mmol) 
\Z^T^ h y /K3.8mL)*3j:t>*^^k h ]} :7 ^ = /U xj> ^ jj^ - ^ A (301 mg, 
0.877 mmol)Sr;(jPX.T 1 l^ra;&P||ftilgE LfCo mU\Z'^nm. ^^#>Sr^gSlJ 

-^mm^LX Ny^^i^-i/aV-r-S^lirlCJ:!?, :^'fb(5-:/p^-lH-'i' >- 
i5^i/-/l— 3-^ ;V;^^JU) h y 7a.^/U4^;^;?i^:::^^i,(75„g, 329li)^#/c„ 

^H-NMR (270 MHz, DMSO-d«) 6 ; 5. 58 (d, J = 15. 2 Hz, 2H), 7.24 - 8.05 
(ra, 18H), 13.35 (brs, IH). 

an 3 

^ ^^^^^ ^ (20 mg, 0.036 mmol), \f ]) :y jUt^ 

/WX t K(0. 0031 raL, 0.033 mmol) :Jo J; tJ«^ ^ ;(7 y !> A (15 rag, 0. 11 mmol) 
it). -fk-^tjE (5.8 mg, 58%):^#/c„ 

'H-NMR (270 MHz, DMSO-dg) 6 ; 7. 35 (dd, J = 4. 8 Hz, 7. 7 Hz, IH), 7. 42 
- 7. 50 (m, 2H), 7.47 (d, J = 17. 0 Hz, IH), 7. 64 (d, J = 17. 0 Hz, IH), 
8.12 (d, J = 7.7 Hz, IH), 8.40 (m, 2H) , 8.80 (s. IH). 13.35 (brs. 
IH). 
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TOF-MS (m/z) ; 298 [M-l]" 

3 (E)-5-7is/U ^ >'l'-3-[2-(3- t' V v?yu) if =^JU;\-1H-^ :y ^ V — jl- 

it-^i^K (2. 03 g, 6. 76 mmoD^T" h 7 H (100 mL) \Z.mM U> 

-78X:i^nim\^. n-7^^/uy ^ M.il.56mol / L^^^^^m) 6. 5mL(10 

^ K(1.57 mL, 20. 3 mmol) S:;t)P^T. IWl M ^ T 1^ L ^ jfp 

2 -^d/nV -/l-^g-a-^^J^ITfi^^^Bt-S ^ i: J: «9 ^it^^F (888 mg, 

^H-NMR (270 MHz, DMSO-dg) 5 ; 7. 44 (dd, J = 4. 6 Hz, 7. 9 Hz. IH), 7. 64 
(d, J = 16.8 Hz, IH), 7.69 (d, J = 8. 9 Hz, IH), 7.78 (d. J = 16. 8 
Hz. IH), 7.88 (dd, J = 1.3 Hz. 8.9 Hz, IH). 8.21 (dt, J = 2. 0 Hz, 
7.9 Hz, IH), 8.49 (dd. J = 2. 0 Hz, 4.6 Hz. IH) , 8.88 (s, IH) , 8.91 
(d, J = 2.0 Hz, IH), 10.08 (s, IH). 

TOF-MS (m/z); 250[M+1]* 
##M4 (E)-5-T ^ y -3-[2-(3-t° y v^/U) k';^/l.]-lH--f — yl^ ( 

-fk^Jl^D (1. 02 g. 3.84 mmol)^^^ y —/l^(200 mDizmm^'^t^ 10% 
J^mm (50%^7i<.S'n, 512 mg)^Mx.^ 70X: X MW L ^J: 7t)^ h \i K 
9 i^l^ — Tk^Q!^ il.87 mL, 38.4 mmol) ^ ;!ra ;t T ffi.^ X 40^> FbI ^ # L 

/W=15/l) T-miliU. $ P P7}^/^A^^:T h y l^-v- 3 >-^tf 

5^ttcj;t)s -fk-a-i^G (592. mg, 65%)5Sr#Ac„ 

•H-NMR (270 MHz, DMSO-dg) 6 ; 4.89 (brs, 2H) , 6.82 (dd, J = 2. 0 Hz, 
8.9 Hz, IH). 7.17 (brs, IH), 7.26 (d, J = 8. 9 Hz, IH), 7.27 (d, J 
= 16. 7 Hz, IH), 7. 39 (dd, J = 4. 6 Hz, 8. 1 Hz, IH). 7. 55 (d. J = 16. 7 
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Hz, IH), 8.09 (d, J = 8. 1 Hz, IH), 8. 43 (dd, J = 1.8 Hz, 4. 6 Hz, IH), 
8.78 (d, J = 1.8 Hz, IH), 12.80 (brs, IH). 
TOF-MS (m/z) ; 237 [M+l]* 

5 (E)-3-[2-(3-fc° V v'/l^) k'^/l']-lH-1' ^^^y — zl-Ut^^ 2 ) 

g, 19. 2 mmol) 5: P< ^ y — /U (120 mL) ?g} $ , 3- f JJ >- # 
/l^Xt K(1.8 raL, 19 mmol)*3 J: t>*;^^;{7 y r> (7, 96 g, 57. 6 mmol) ^ 

bs Wa®S:l mol / L|g@^T'j*mm> tK^^IO mol / Lii^m.WL'T h y !> 

m^-kmm^x^i^^n-t ^ . w^^rn 2 (2. 14 g, 5o%)Sr#^c„ 

'H-NMR (270 MHz, DMSO-dg) 5 ; 7. 21 (dd, J = 7. 3 Hz, 8. 3 Hz, IH), 7. 40 
(dd, J = 7. 3 Hz, 8.6 Hz, IH), 7. 41 (m, IH). 7.51 (d, J = 16.8 Hz, 
IH), 7.55 (d, J = 8. 6 Hz. IH), 7.67 (d, J = 16. 8 Hz, IH), 8.16 (d. 
J = 10. 2 Hz, IH). 8. 19 (d, J = 8. 3 Hz, IH), 8.45 (d, J = 4. 6 Hz. IH) , 
8.55 (s. IH). 

TOF-MS (m/z) ; 222 [M+l]* 

mnm\ mm 

WL'km 2 5 nig 

60 mg 
30 mg 

tK y If n T >'V =1 — 2 mg 

^7^7- y V^-Vi?*^^ v^r> A 1 mg 
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^ (I) 




R 



a ) tK^J!^^. 

b) NR'R^ (^^. R^'fe J; tJ?RS±i^-*yt«M/.eor. TKmm^. 

c ) :fy 

d) CONR"R^* (^nfi, R"*5 J:t>*R^ni|R|-*fc{*M^^ oT. tK^J^^^. « 
gift t> L < fi#^gife<^T t3 ^ /i^^ ^-7- n T n * fc T = 

f) U < {i^gm<^)<g:aT/U:^r^yi' 

t LT^^-r § JNK (c-Jun N*^-^--^ : c-Jun N-terminal Kinase) 
2. (II) 
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a) NR'»R" (^Cifi, R'«*5 J:t;«R^«(if^-^/c{ia^c^oT. TKs^i^^. 

b) ;i&>'U>J?dr>', 

c) CONR'^^R" (^41^ R'*^*5 J;U«R"«l^-*y5:«m^^ oT. TK^M^^^fc 
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10. m^(D^mpH 2mtd.m(D-^ '^y^—-f^mmp^-itcii^(Dmm&D\,c 

3^ *5 i t>*/ * {i ^ ^„ 

6 3^ S o ^ J: t>' / ^ {i ^ , 
fie *3 J: t)^ / ^ fc ^ „ 

1 6. m^(o^mf^ 2mse,m(o^ >^-$^>^^jum'Mi^i^ti\:x^(DmM^\z. 
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